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Overview

A Shell structure helps lay out a
roadmap of interesting
structural features
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Shell Evolution

A Many shell model calculations predict a modified shell
structure in nuclei away from the 1 -stability line
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FRIB Nuclel
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Energy Systematics
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A. Gade and S. N. Liddick, J.Phys. G: Nucl. Part. Phys.43(2016) 024001.
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Lifetimes around the nuclear chart

f AA lot of useful information can
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| measuring lifetimes all
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Lifetimes of proton -rich nuclel
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Lifetimes of neutron -rich nuclel
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Predicted Shape Coexistence in  “ONi

AMCSM calculations also predict shape coexistence in’oNi
A Deepening of the prolate potential well

http://fustipen.ganil.fr/conferences/2014/workshops/underst
anding -nuclear-structure -and-reactions-microscopically -
including -the-continuum -2/talks/otsuka fustipen.pdf
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National Superconducting Cyclotron Laboratory

Cocktail beam A~68 delivered to
experimental end-station

6Ge 130 MeV/u
primary beam

Fragmentation of a fast-moving, heavy,
stable beam on a thin stable target

A 76Ge beam at ~130 MeV/A

A 282 pg/cn? °Be target

Gy e  Fragment
9Be target Separator

Coupled Cyclotron
Facility at NSCL
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NSCL Experiment: Detection Systems

A Use beta decay to populate excited states of exotic
nuclei near A = 68

A Combine detection systems to simultaneously
achieve fast timing information and high -
resolution energy measurements

Central Implantation Detectors: Implanted
ijons from beam and beta decays
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N. Larson et al, Nucl. Instrum . Methods Phys. Res. A727, 59 (2013)
C. J.Prokop, et al, Nucl. Instrum . Methods Phys. Res. A741, 163 (2014
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lons identified event -by- Some characteristic
event are implanted. time later a decay is
Position and arrival time detected. Position
recorded for all and time of decay
iImplanted ions recorded.
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A Decays are correlated to ions using spatial and
temporal information

A Time scales: Beta decay: ~1®s, Gamma decay:
~10%1t0 10%s
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NSCL Experlment Detection Systems

Gamma-ray Detectors
LaBrB(Ce) array Half of 16 HPGe SeGAarray

Central Implantation Detectors: Implanted
ijons from beam and beta decays

M. Alshudifat et al, Physics
Procedia 66, 445 (2015).
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